A total of 25 mature female Sepioteuthis lessoniana (Lesson, 1830) specimens, with a dorsal mantle length between 120-196 mm, were investigated. Estimated potential fecundity varied from 180 to 1054 eggs with mean value of 497 eggs. The potential fecundity values of S. lessoniana in the Mandapam waters (Palk Bay) are found almost similar to those found in Tanzanian waters but higher than the ones in Sri Lankan lagoons. Larger females have higher potential fecundity. The correlation values showed that the fecundity is more closely related to the ovary weight and body weight than to the mantle length. Fecundity increased exponentially with mantle length. The Nidamental gland weight was also found more closely related to the ovary weight in logarithmic relationship. Fecundity vs. ovary weight (r = 0.899) and Nidamental gland weight vs. ovary weight (r = 0.942) exhibited a strong relationships while fecundity showed week correlations with mantle length (r = 0.658) and body weight (r = 0.663).
Introduction
Cephalopods (squid, cuttlefish and octopus) form increasingly essential resources for human consumption and a chief food for many top predators (Lefkaditou et al., 2003) . Adult cephalopods are voracious and active carnivores feeding mainly on fishes and crustaceans. Loliginid squids play an important role in near-shore ecosystems both as prey and as predators (Jackson and Pecl, 2003) .
The squids and cuttlefish have fewer eggs production compared to the finfishes and prawns (Nabhitabhata, 1995) . There are very few reports of fecundity estimates of Indian Cephalopods (Asokan, 2000) . With the increasing trawling activity and targeting the cephalopod, the cephalopods need regular monitoring to avoid a possible collapse of the fishery. In general, fecundity is low in cephalopods because of the absence of larval stage and hatchlings are virtually in miniature adults.
There are controversies in estimating cephalopod fecundity because of the different spawning strategies of cephalopods: single synchronous terminal spawning, or multiple spawning in which several batches are spawned. Therefore, it is better to use potential fecundity where the maximum number of eggs prior to spawning is counted (Boyle and Rodhouse, 2005) .
In the past, many studies were conducted on the fecundity of other squids elsewhere (Macewicz et al., 2004; Salman and Onsoy, 2004; Laptikhovsky and Nigmatullin, 2005; Salman and Laptikhovsky, 2005; Nigmatullin and Markaida, 2009; Salman and Onsoy, 2010) . Previous fecundity studies on S. lessoniana have been done in tropical regions such as Tanzania (Mhitu et al., 2001) , Sri Lanka (Sivashanthini et al., 2010) . No data on the fecundity of S. lessoniana in the Palk Bay waters is currently available. Hence, the objective of the work reported here is to study potential fecundity and various logarithmic relationships of fecundity in mature females of squid, S. lessoniana in this region. Collected specimens were kept in ice box and transferred to laboratory for the detailed study. For each animal, the DML was measured to the nearest 1mm and BW to the nearest 0.1g. After dissecting, gonad and nidamental glands were weighed to the nearest mg. The ovary comprises the proximal and distal oviducts where the former is chiefly a store for mature oocytes and the latter a store for immature and maturing oocytes (Lipinski and Underhill, 1995) . Potential fecundity of mature squid was estimated by sub-sampling the eggs from both the proximal and distal oviducts throughout the postmonsoon sampling period i.e. January -June 2010. Eggs from both the oviducts were sub-sampled to about 0.1 -0.5 g with eggs extracted in three regions (anterior, middle and posterior position) to minimize the variation due to the different stages of development of oocytes. Two or more subsamples were taken from each ovary, and the numbers of eggs in the samples were counted in a large petriplate by adding Gilson fluids with the help of stereo zoom microscope. Gilson fluid was prepared by mixing 10 ml 60% alcohol, 15 ml 80% nitric acid, 18 ml glacial acetic acid and 20 g mercuric acid with 880 ml of distilled water.
Materials and Methods
The total number of eggs from the known weight of the samples and the full ovary is calculated by the following formula; Fecundity = (N X TOW)/SOW Where, N = number of eggs in the sub-sample, TOW = Total ovary weight and SOW = sample ovary weight. The mean estimate of the number of eggs obtained in all individuals comprises the fecundity estimate of the species.
Regression analysis was used to estimate the relationship between fecundity (F) and the DML, BW, TOW and nidamental glands weight (NGW).
Results
Fecundity varied from 180 to 1054 in the individuals of DML of 120 to 196 mm (Table 1 ). The mean fecundity of S. lessoniana estimated from these samples was 497. Larger females have higher potential fecundity. F, DML, BW, TOW, and NGW were transformed to logarithms (base 10) and by least square method, the following relations were obtained.
Relation between F and DML
A linear relationship between the F and the DML of the squid existed (r = 0.658) (Figure 2 ) and regression equation is Log F = log (-3.1757) + 2.6795 log DML 
Relation between F and BW
The relation between the fecundity of squid and the weight of body was linear (r = 0.663) and the regression equation is Log F = log (0.03) + 1.1315 log BW (Figure 3 ) Figure 3 . Relationship between fecundity (F) and body weight (BW)
Relation between F and OW
The relation between the fecundity of squid and the weight of ovary was linear (Figure 4 ) and the regression equation is Log F = log (-2.3453) + 1.2386 log OW (r = 0.899) 
Discussion
Knowledge on the fecundity is extremely important from the viewpoint of a successful management and exploitation of the fishery. The estimated fecundity for female S. lessoniana from Mandapam coastal waters ranged between 180 to 1054 for individual of 120-196 mm DML with a mean of 497 eggs. The fecundity values shows wide variations within the same species caught from different area. Fecundity for S. lessoniana in the Zanzibar coastal waters ranged from 180 to 1180 eggs for individuals of size range 140 -249 mm ML with a mean of 680 eggs (Mhitu et al., 2001) which is higher than the present study. However, S. lessoniana of Mandapam water in this study found more fecund than those observed in Sri Lankan's lagoon waters by Sivashanthini et al., (2010) . Anon (1975) also estimated a low fecundity of 292 to 754 eggs on the same species in the Philippines and suggested that it may be due to multiple spawning. Tsuchiya (1981) studying in the same species in Okinawa, Japan estimated a lower fecundity of 86 to 728 eggs. However, Segawa (1987) noted the fecundity for the same species from Kominato, Japan ranged between 500 and 1000 eggs in one spawning for individuals of 200 to 250mm DML with a mean of 986 eggs. This lower and higher fecundity of S. lessoniana in different places may be due to the difference in short or long spawning period of the individuals in their respective places (Mhitu et al., 2001) . The variation in fecundity for the same species may be caused by varying environmental factors, food availability and different habitat (Sivashanthini et al., 2010) . In general, fecundity is low in cephalopods because of the absence of larval stage and the hatchlings are virtually miniature adults.
Fecundity increased with DML from 180 to 1054 (Figure 2 ) suggesting that larger individuals at maturity are likely to contribute more offspring to the next generation than smaller individuals. Nigmatullin and Markaida (2009) studying in jumbo squid Dosidicus gigas observed that the fecundity is closely related to female size. He also found that smaller sized female show lower fecundity compared to larger ones. A similar relationship was found in the squids viz. Abraliopsis atlantica (Laptikhovsky, 1999) , Loligo vulgaris (Laptikhovsky, 2000) , L. duvaucelii (Sang, 2007) and S. lessoniana (Mhitu et al., 2001; Sivashanthini et al., 2010) . Different sizes of oocytes were observed in S. lessoniana, which means that the oocytes do not mature simultaneously. Lipinski and Underhill (1995) reported that there were always certain proportions of immature oocytes situated in distal portion of squid ovary. This indicates that S. lessoniana continue to produce eggs even after onset of spawning. This type of spawning pattern is also found in other loliginid squids, such as L. vulgaris reynaudii (Sauer and Lipinski, 1990) and L. vulgaris and L. forbesi (Rocha and Guerra, 1996) . In Multiple spawning strategy, large eggs in the ovary causing the oviduct volume to be insufficient to accommodate all eggs. Hence, number of egg masses must be spawned in several batches (Rocha et al., 2001) .
There was high variation in oocyte numbers in each size (Table 1 ). This may be related to multiple spawning in which somatic growth occurs in between the separate batches of egg laying (Harman et al., 1989) or it could be due to different growth rates among individuals (Rocha and Guerra, 1996; Jackson et al., 1997) and environmental factors (Pecl et al., 2004) .
In the present study the fecundity of S. lessoniana bore a logarithmic relationship with the total weight, mantle length and ovary weight. Fecundity exhibited a week relationship with DML (r = 0.658) and BW (r = 0.663). A similar week correlation was also obtained in squids L. duvaucelii (Sang, 2007) and S. lessoniana (Mhitu et al., 2001; Sivashanthini et al., 2010) . These week correlations could be related to their spawning condition in which some females of similar size have already been laid different numbers of oocytes or multiple spawning strategies. A similar observation has also been reported by Pecl (2001) in S. lessoniana and S. australis of Australian waters. The correlation values showed that the fecundity is more closely related to the ovary weight and body weight than to the mantle length. The nidamental gland weight of S. lessoniana shown a strong logarithmic relationship with the ovary weight (r = 0.942) suggesting that the gland is more closely related to the ovary weight. A similar strong relationship between OW and NGW was also found by Nigmatullin and Markaida (2009) . Asokan (2000) also observed the positive relationship between OW and NGW. He observed that the size of the nidamental gland increases with one set of maturation and becomes larger in the mature squids. Neethiselvan et al.(2001) studying in squid Doryteuthis sibogae found that the weight of gonad and nidamental gland increased during maturation and proved as good indices of maturation.
Maturation was size-related process in female S. lessoniana individuals, because OW vs. NGW and F vs. OW, BW, DML was highly correlated. Cephalopods produce lower number of eggs both in absolute numbers and per unit biomass and this reduction in numbers is compensated by reduced mortality during early stages of life cycle arising from greater parental care of the eggs and the shorter planktoinc stage of the life cycle.
